Conserved ETS domain arginines mediate DNA binding, nuclear localization, and a novel mode of bZIP interaction.
The DNA-binding ETS transcription factor Spi-1/PU.1 is of central importance in determining the myeloid-erythroid developmental switch and is required for monocyte and osteoclast differentiation. Many monocyte genes are dependent upon this factor, including the gene that codes for interleukin-1beta. It has long been known that the conserved ETS DNA-binding domain of Spi-1/PU.1 functionally cooperates via direct association with a diverse collection of DNA-binding proteins, including members of the basic leucine zipper domain (bZIP) family. However, the molecular basis for this interaction has long been elusive. Using a combination of approaches, we have mapped a single residue on the surface of the ETS domain critical for protein tethering by the C/EBPbeta carboxyl-terminal bZIP domain. This residue is also important for nuclear localization and DNA binding. In addition, dependence upon the leucine zipper suggests a novel mode for both protein-DNA interaction and functional cooperativity.